ABSTRACT.-Based on extensive studies of grammitid ferns (Polypodiaceae) in the field and as specimens in various herbaria, eleven new species in the genus Melpomene are recognized from the Neotropics: Melpomene albicans, M. caput-gorgonis, M. flagellata, M. huancabambensis, M. jimenezii, M. michaelis, M. occidentalis, M. paradoxa, M. personata, M. sklenarii, and M. vulcanica. All are restricted to the Andes except for M. personata, which also extends to Mesoamerica and the Caribbean. The morphology and distribution of all species are illustrated.
, several taxa in Melpomene were indentified as yet undescribed species.
Most of the following species have been collected prior to this study but were not recognized as something new. Instead, their morphological differences were dismissed as intraspecific variability or aberrations. In this study it was observed that some widespread species have a great morphological plasticity, reflecting a high potential to answer a wide array of ecological factors. Good examples are Melpomene moniliformis (Lagasca ex. Sw.) A. R. Sm. & R. C. Moran and M. flabelliformis (Poir.) A. R. Sm. & R. C. Moran, whose distributions cover almost the whole range of the genus, the latter species being the sole representative of the genus in the Paleotropics. They inhabit many different types of habitats and consequently vary in size enormously, which often is correlated with a change of the proportions of the segments and in the number of cells across the scale bases. Opposed to this, specialized species have to respond to a smaller amplitude of biotic and abiotic factors and consequently should display a lower morphological variability. In respect to the absolute ranges of the morphological variability, this leads to an apparent incongruence among the species descriptions presented here. The reasons for the respective recognition of a species are given in the comments following the descriptions.
Terminology follows that of Lellinger (2002) . Grammitid ferns are beset with two types of laminar indument that are distinct and not part of a homologous series. The term ''seta'' has often been applied to the stiff, darkened hairs that frequently occur in grammitid ferns and also in Melpomene (Smith and Moran, 1992; Labiak and Prado, 2005) . The same treatments used the term ''hairs'' for the paler, often branched trichomes found mainly on young petioles and rachises in Melpomene. However, I find that the so-called ''setae'' are differently developed within Melpomene, sometimes representing species autapomorphies and sometimes reflecting different growth conditions. For example, the ''setae'' of M. firma (J. Sm.) A. R. Sm. & R. C. Moran are usually quite short and patent, for which the term ''acicular hairs'' would be more fitting (Lellinger, 2002) . In M. flabelliformis and many related species, the ''setae'' are sometimes flaccid and twisted, often occurring with properly developed (i.e., straight and rigid) ''setae''. Such flaccid trichomes are better described as ''ciliform hairs'' (Lellinger, 2002) . For the rigid ''setae,'' the term ''setiform hairs'' is available (Lellinger, 2002) . Furthermore, used in Latin diagnoses, the term ''seta'' would translate as ''bristle'' (Stearn, 2004) , which is a notably different structure (Lellinger, 2002) that is not found in Melpomene or other grammitid genera. I will use the terms ''ciliform,'' ''setiform,'' and ''acicular hairs'' to describe the simple pluricellular trichomes that are usually dark red in color with acute tips, and ''clavate hairs'' for the minute, simple and branched, pluricellular hairs that are pale in color and bear clavate cells at their apices or along their length. This second type of hairs has been referred to as ''glandular'' (Parris, 2005) and they appear to be homologous to the secretive gland-bearing branched hairs of Zygophlebia (Bishop, 1989) , but a secretive nature was not observed in the hairs of Melpomene so far. The same can be stated for the ''glands'' that occur on the scale apices of all Melpomene species. They are thin walled cells that are arranged singly or as pluricellular papillae or branched clavate hairs at the tips and rarely also along the margins of the rhizomes scales, strongly resembling the clavate hairs of the fronds. They are here simply referred to as apical and marginal cells. Scales are only found on the rhizomes and sometimes on the petiolar bases.
The dimensions of the segments are measured with the midveins as cardinal points, which are assumed as medial lines in the central parts of the segments between the sori if they are obscure. Segment length is measured along the midvein from segment tip to rachis; segment width is taken as the orthogonal line at half of the length. The dimensions are more useful if the width is taken in the central part of the segments because deltate segments are usually strongly decurrent onto the rachises in their proximal half and width taken here may vary considerably. Lehnert, sp. nov A Melpomene personata laminis abaxialiter albicantibus, a M. youngii (Stolze) B. Leó n & A. R. Sm. pilis pluribus in soris confertis praestans.
Melpomene albicans
Plants predominantly epiphytic or epilithic, growing in moss layers. Rhizomes moderately to short-creeping, horizontal (Fig. 1A) , 0.8-1.2 mm diam., sometimes with short branches (5-10 mm) held at right angles. Fronds to 23 cm long, erect (Fig. 1A) or patent, inserted onto the rhizome at acute angles, but often held at nearly right angles to the rhizome, closely arranged (internodes 2-5 mm) but not caespitose (Fig. 1A) . Scales 3.0-5.0(-7.5) 3 (0.3-) 0.6-0.8(-1.0) mm, (12-)16-20(-22) cells wide, lanceolate, clathrate (Fig. 1B) , dark brown to brown, strongly iridescent, bases cordate to broadly cordate, tips acute to short-attenuate; apical cells 3-8, in a nodding cluster or palmate arrangement (Fig. 1C) . Petioles (24-)35-85 mm long, 0.5-0.8 mm thick, marginate from the laminar bases, most parts terete, glabrous to glabrescent with dark brown setiform hairs 0.75-1.2 mm long (Fig. 1D) ; simple and branched clavate hairs (0.1-0.3 mm) of crosiers and young fronds often persist in older fronds. Laminae firm-chartaceous, to 120-75 3 18-35 mm (2/3 to 4/5 of frond length), narrow-elliptic to elliptic (widest in the middle), rarely obovate (widest above the middle), cuneate or somewhat tapering at bases, acute to attenuate at tips (Fig. 1A) ; surfaces abaxially whitish to white, often yellow or ochre when dried, usually eliminated if treated with alcohol. Rachises dark brown to black, planar and slightly sunken between segments adaxially (Fig. 1F) , hemispherically protruding abaxially (Fig. 1E) , with few to many branched clavate hairs like on petioles, otherwise glabrous or with scattered acicular hairs. Segments to 9.0-16.0 3 1.2-2.6(-3.0) mm (6-8 times longer than broad), flat, weakly ascending (80-70u), equilateral at bases or weakly decurrent basiscopically, fully adnate, linear-oblong to long-deltate, the tips obtuse or short-acute; midveins not visible, or obscurely so abaxially in dried specimens (Fig. 1E, F) , without hairs; proximal 1-7 segment pairs markedly smaller than subsequent segments, sometimes the lowermost 1-4 segment pairs auriculiform; stomata sometimes visible as rusty red dots; segment margins without hairs; hydathodes present (Fig. 1F) . Sori 2-8(-9) pairs per segment, with 4-10 dark-castaneous setiform hairs 0.5-0.8 mm long (Fig. 1E) .
The name refers to the white wax-like deposit on the abaxial laminae (Latin, albicans 5 being white).
Melpomene albicans grows in elfin forests, cloud forests, and moist montane forests at 1500-3400 m in Bolivia and eastern Brazil (Fig. 7A) .
There are only a few other species of Melpomene with whitish abaxial laminar surfaces. Among these, Melpomene youngii differs from M. albicans in being almost completely glabrous (rarely 1-2 hairs present in some sori vs. 4-10 hairs in sori, petioles glabrous to glabrescent with few hairs in M. albicans) and the more strongly ascending segments; Melpomene sodiroi (Christ & Rosenst.) A. R. Sm. & R. C. Moran matches M. albicans in the hair distribution, but has gibbose segments with the sori slightly to deeply sunken (vs. laminae planar with superficial sori in M. albicans) and larger scales (on average 6.0-9.0 3 1.0-1.2 mm, 24-30 cells wide vs. 3.0-5.0 3 0.6-0.8 mm, 16-20 cells wide) with characteristically long tapering tips (vs. acute to short-attenuate). Melpomene erecta (C. V. Morton) A. R. Sm. & R. C. Moran, which only rarely has white laminar surfaces, has thicker rhizomes (to 2.4 mm diam. vs. to 1.6 mm diam. in M. albicans) and wider scales (on average 38-60 cells vs. 16-20 cells across base).
Melpomene albicans belongs to a complex comprising M. personata, M. peruviana (Desv.) A. R. Sm. & R. C. Moran, M. sodiroi, and M. youngii, which all have horizontally creeping rhizomes, relatively dark, lanceolate scales, and predominantly downward pointed fronds. Melpomene albicans is the only species in the complex that has patent fronds when growing epiphytically or even strongly ascending fronds when growning epilithically. All have relatively long setiform/ciliform hairs in the sori except for M. youngii, where the hairs are usually lacking or relatively short and sparse (up to 2 hairs per sorus). Melpomene personata and M. peruviana differ from M. albicans in their green laminae (vs. with a white wax-like layer abaxially), and they often have setiform/ciliform hairs along the midveins and sometimes single hairs along the segment margins, which are always absent in M. albicans. Melpomene peruviana sometimes has whitish green laminae but lacks a wax-like layer. Additionally, M. peruviana is on average much smaller than M. albicans and M. personata (2.5-10.0(-17.5) cm vs. to 17.5-25.0 cm), tends to form dense tufts or cushions (vs. single plants or loose groups), and grows predominantly epilithic in drier or cooler habitats than the other two species (mostly epiphytic in elfin forests and wet montane forests).
The specimens of Melpomene albicans from Brazil are less variable in size than the Bolivian specimens. A Melpomene flabelliformi petiolis brevioribus, apicibus squamarum latioribus (3-4 vs. 1-2 cellulis latis), cellulis apicalibus creberioribus, absentia pilorum inter soros differt.
Plants predominantly epiphytic, growing in moss layers, rarely epilithic. Rhizomes moderately to short-creeping, horizontal ( Fig. 2A ), 1.0-1.5 mm diam. Fronds to 35-42 cm, arching to pendent, inserted onto the rhizomes at right angles ( Fig. 2A) , closely arranged (internodes 1-4 mm). Scales to 6.5 3 0.8-1.0 mm, (18-)20-26(-32) cells wide, clathrate, auburn to brown, strongly iridescent, broadly cordate to pseudopeltate, with obtuse to truncate tips ending in rows of 3-4 cells (Fig. 2B) ; apical cells numerous, sitting clustered on the wide tips (Fig. 2C) . thick, decurrently marginate from the laminar bases, with brown flaccid ciliform hairs (1.0-2.0 mm) on both sides (Fig. 2D ), simple and branched clavate hairs of crosiers and young fronds sometimes persistent in older fronds, but generally glabrescent. Laminae firm-chartaceous, rarely coriaceous (Lehnert 781) , to 300(-350) 3 14-22 mm, narrow-elliptic (broadest in the middle), decurrent at bases, acute to attenuate at tips, sometimes caudate ( Fig. 2A) . Rachises dark brown, flat, and slightly sunken between segments adaxially (Fig. 2E) , weakly hemispherically protruding abaxially (Fig. 2F) , glabrous except for the proximal part, with ciliform hairs as on petioles. Segments 4.5-9.0(-12.0) 3 3.2-3.8(-5.0) mm (1.5-3 times longer than broad), weakly ascending (80-70u), oblong to lunate, equilateral at bases or weakly basiscopically decurrent, fully adnate, the tips obtuse to round (Fig. 2E, F) ; midveins not visible, or obscurely so abaxially (Fig. 2F) , especially in dried specimens; proximal pairs markedly smaller than the central segments ( Fig. 2A) , inequilateral at bases, basalmost auriculiform (e.g., Lehnert 368), but never trapezoid; rarely few ciliform hairs scattered along the segment margins; hydathodes present (Fig. 2E) . Sori 2-4 pairs per segment, with 3-10 receptacular and circumsoral ciliform hairs 1.0-1.5 mm long (Fig. 2F) .
The name refers to the numerous apical cells on the scale tips; these cells resemble the head of Medusa, one of the Gorgons in Greek mythology, which had snakes instead of hair (Latin, caput 5 head).
Melpomene caput-gorgonis grows in wet montane forests and elfin forests at 2680-3200 m in southern Peru and Bolivia (Fig. 7B) .
The most distinguishing feature of this species is the broad scales with the abundant apical papillae. No other species of Melpomene has scale apices that provide a base for papillae several cells wide. Melpomene flabelliformis can be distinguished from M. caput-gorgonis by its distant fronds and glabrous or glabrescent petioles (vs. fronds close and petioles persistently hairy in M. caput-gorgonis). Melpomene flagellata is generally more slender in habit and most features, i.e., laminae to 9(-16) mm wide (vs. to 22 mm), rhizomes thinner and ascending, petiole scales narrower, and hairs in the sori longer.
Melpomene caput-gorgonis grows together with M. paradoxa, which can be distinguished by its longer, glabrescent petioles and shorter segments; the latter species also forms patches with the fronds erect to arching whereas M. caput-gorgonis grows solitary with arching to pendent fronds. A Melpomene moniliformi pilis longioribus (1.0-2.0 mm vs. 0.5-1.0 mm), creberioribus in petiolis sorisque, rhizomatibus ascendentibus (vs. horizontaliter reptantibus) apicibusque segmentorum partim truncatis (vs. semper obtusis vel rotundis) differt.
Plants predominantly epiphytic, growing in moss layers, sometimes epilithic. Rhizomes erect or ascending, short to moderately long ( Fig. 3A) , 0.8-1.0(-1.5) mm diam. Fronds to 38 cm long, erect, inserted onto the rhizome at acute angles, closely arranged (internodes 1-5 mm), but not caespitose (Fig. 3A) . Scales 3.0-5.0 3 0.5-0.6 mm, 12-16(-20) cells wide, clathrate ( Fig. 3B ), dark brown to brown, strongly iridescent, cordate to pseudopeltate, acute to attenuate at tips (Fig. 3C ); apical cells 3-8, as furcate hairs or palmately arranged. Petioles 15-60(-75) mm long ( Fig. 3A) , (0.4-)0.5-0.6(-0.8) mm thick, decurrently marginate from the laminar bases, most parts terete ( Fig. 3C) , with many brown, setiform and ciliform hairs 1.0-2.0 mm long ( Fig. 3C ), simple and branched clavate hairs of crosiers and young fronds sometimes persistent in older fronds. Laminae firm-chartaceous, 150-320 3 4-9(-16) mm, linear to narrow-elliptic (broadest in the middle), long-decurrent at base, acute to attenuate at tip. Rachises dark brown to black, planar and slightly sunken between segments adaxially, hemispherically protruding abaxially ( Fig. 3D) , glabrous or glabrescent with branched clavate hairs distally, usually sparsely to densely hairy basally on both sides with ciliform and setiform hairs like on the petioles. Segments 1.8-3.0(-4.0) 3 1.4-3.0 mm (1-2 times longer than broad), ascending (80-55u), fully adnate, inequilateral at bases, basiscopically decurrent, most segments lunate to deltate with the tips obtuse to truncate (Fig. 3E ), sometimes distal segments short-oblong with round tips (Fig. 3D) ; proximal segment pairs markedly smaller than the central segments, trapezoid with truncate tips, often auriculiform; midveins not visible (Figs. 3D, E), or obscurely so abaxially in dried specimens; segments glabrous except for hairs in sori; margins without hairs; hydathodes present. Sori 2-4 pairs per segment, with (3-)12-20 hairs 1.2-1.8 mm long (Figs. 3D, E), rarely some sori of a frond without hairs.
The name refers to the narrow laminae with long curved tips, which are reminiscent of whips (Latin, flagellum).
Melpomene flagellata occurs in elfin forests and moist montane forests at 1950-3300 m in eastern Peru and Bolivia (Fig. 7C) .
The segment shape of Melpomene flagellata varies strongly between trapezoid to rounded in small segments to deltate or short-oblong in larger Moran, which at first sight is almost identical, in Bolivia and eastern Peru ( Fig. 7C ). Melpomene flagellata, however, has thinner rhizomes, thinner petioles with thinner alae, and narrower rhizome scales than M. wolfii; also, M. wolfii lacks hairs on the petioles. Pubescence of fertile laminae is similar and highly variable in both species, varying from glabrous to densely hairy in even one plant. In M. flagellata, the ciliform and setiform laminar hairs reach 1.2-1.8 mm length and are clustered in the sori; in M. wolfii, the laminar hairs are shorter (0.5-0.8 mm) and evenly distributed on the laminae.
Melpomene moniliformis differs from M. flagellata in the horizonally creeping rhizomes and shorter (0.5-1.0(-1.5) vs. 1.0-2.0 mm) setiform and ciliform hairs on the petioles. The soral hairs of M. flagellata are on average longer and more abundant than in M. moniliformis (12-20 hairs, 1.2-1.8 mm long vs. 1-5 hairs, 0.5-1.0 mm long) and thus more conspicuous. Melpomene moniliformis also lacks segments with truncate tips, which are characteristic of M. flagellata.
With the mentioned characters, Melpomene flagellata can be readily determined although it shows a considerable variation in size and appearance within its small range. Kessler 7320 has very narrow blades; Kessler 7318 from the same location is equal in frond length but has broader laminae; Krö mer & Acebey 1368 is generally larger than average plants of M. flagellata but has characteristic short segments, fitting hair distribution, and small scales (16 cells wide across base). Molecular data indicate a stronger affinity of M. flagellata to M. moniliformis than to the similar M. wolfii (Lehnert et al., in press ). Plants epiphytic in moss layers. Rhizomes stout, very short-creeping to erect, 1.0 mm diam. Fronds to 33.5 cm long, pendent (Fig. 4A) , inserted onto the rhizomes at narrow angles, fasciculate (internodes 0.2-1.0 mm). Scales 2.0-3.2 3 0.3-0.5 mm, (10-)12-14(-16) cells wide, clathrate (Fig. 4B) , dark brown, strongly iridescent, narrowly cordate, long-acute to attenuate at tips; apical cells 3-5, in a nodding cluster or linear arrangement. Petioles (12-)45-55 mm long, 0.6-1.0 mm thick, terete, densely hairy with setiform and ciliform hairs, usually rather lax, dark brown to castaneous, (1.8-)2.0-3.5 mm long (Fig. 4C) ; simple and branched clavate hairs absent or very sparse. Laminae papyraceous to chartaceous, to 140-290 3 29-36 mm, narrowly elliptic (broadest at or beyond the middle), cuneate to shortly decurrent at bases, long-acute at tips (Fig. 16A) . Rachises deeply dark brown to black, planar adaxially (Fig. 4D) , strongly hemispherically protruding abaxially (Fig. 4E) , strongly hairy abaxially, moderately hairy adaxially, proximally more densely hairy than distally, setiform and ciliform hairs castaneous, 1.5-3.0 mm long. Segments 22-28 3 8 mm (3-4 times longer than broad), central segments patent or nearly so (90-80u), distal segments weakly ascending (75-65u), equilateral at bases, fully adnate, long-deltate to oblong, the tips obtuse; midveins obscurely visible in dried specimens (Fig. 4D, E) ; proximal segment pairs markedly smaller than the following segments (1/2 to 1/3 of longest segments) (Fig. 4A) , sometimes the lowermost 2-5 segment pairs auriculiform; setiform hairs 1.0-2.0 mm long, evenly distributed on laminae abaxially, also in sori and along midveins but not clustered here, hairs present adaxially mainly along the midveins, always some on the margins (Fig. 4E) ; hydathodes lacking (Fig. 4D ) or weakly developed in parts of a frond, small and inconspicuous. Sori 3-9 pairs per segment, (0-)1-3 setiform hairs to 1.5 mm long in them, more hairs around them on the laminae, often covering the sori (Fig. 4E) .
The name refers to the geographic restriction of the species to the AmotapeHuancabamba region.
Melpomene huancabambensis grows in montane forests at 1900-2200 m in northeastern Peru and southern Ecuador (Fig. 7D) .
This species is an ally of M. pilosissima, with which it matches in the densely hairy, terete petioles and the hairy laminae, which may have hairs along the segment margins and the adaxial surface. It is characterized by the lack or poor development of hydathodes (vs. always present and welldeveloped in M. pilosissima). The often large size of the plants, relatively short petioles, and the predominantly patent segments of M. huancabambensis create a habit that is quite different from that of M. pilosissima, where the petioles tend to be longer and the segments more ascending. Melpomene pilosissima further differs from M. huancabambensis in being usually less hairy on the segments adaxially; however, there are some exceptions. Some plants of M. pilosissima are equal to M. huancabambensis in the hairiness of the adaxial segment surfaces, but tend to have more acute segment tips, discontinuously visible midveins, and decurrently marginate petioles (all characters not present in M. huancabambensis). A Melpomene pilosissima absentia hydathodorum (vel hydathodibus sparse et irregulariter praesentibus vs. semper paesentibus M. pilosissima), a M. michaeli squamis maioribus (usque 5.5-7.5 vs. 2.0-3.0 mm longis), pilis inter soros sparse distributis vel carentibus (vs. pilis crebris inter soros) praestans.
Plants epiphytic, growing in moss layers. Rhizomes short-erect (Fig. 5A ), 1.2-1.8 mm diam. Fronds to 35 cm long, pendent, inserted onto rhizomes at acute angles, closely arranged (internodes 1-4 mm), caespitose (Fig. 5A) . Scales 5.5-7.5 3 0.4-0.6 mm, (8-)14-18(-20) cells wide across base, clathrate (but usually many lumina occluded), dark brown to brown, weakly iridescent, subcordate to cordate at bases, long attenuate at tips (Fig. 5B) ; apical cells 5-12, palmately arranged or in a nodding cluster (Fig. 5C ). Petioles 40-80 mm long, 0.8-1.0 mm diam., terete, with many dark brown setiform and ciliform hairs 1.2-3.0 mm long (Fig. 5A ), simple and branched clavate hairs of crosiers and young fronds persistent on older fronds. Laminae 205-285 3 30-64 mm, coriaceous, adaxially matte, lanceolate or broadly elliptic (broadest at or below the middle), acute to attenuate at tips, bases rounded to cuneate (Fig. 5A) . Rachises dark brown to black, planar to weakly protruding adaxially, hemispherically protruding abaxially (Fig. 5D) , with few to many brown setiform and ciliform hairs on both sides (1.0-1.5 mm), usually hairier abaxially than adaxially; abaxially also with many simple and branched hairs. Segments 18.0-35.0 3 2.8-4.0 mm (6-12 times longer than broad), patent to weakly ascending (80-60u), fully adnate, equilateral at bases, or weakly decurrent towards the blade apices, tips obtuse (Fig. 5A) ; proximal segment pairs oblong to deltate, smaller than the following segments, but not auriculiform, often remote; margins entire or dentate basally in large segments (Fig. 5D) , fertile segments often conduplicate; midveins not visible on both laminar sides, or obscurely so abaxially in dried specimens; stomata usually visible as dark brown to reddish dots (Fig. 5D) ; setiform/ciliform hairs to 2 mm long, clustered in sori, lacking or sparse along midveins or on laminae abaxially, margins and adaxial laminar surface glabrous (Fig. 5D) ; hydathodes usually absent, sometimes weakly developed in some parts of a frond. Sori 3-10 pairs per segment, each with 4-10 ciliform hairs (0.8-1.5 mm).
The species is named after Ivan Jiménez, Bolivian botanist and colleague, who collected the type specimen.
Melpomene jimenezii grows in elfin forest and moist montane forests at 2400-3800 m in Peru and Bolivia (Fig. 7D) .
This species is remarkable because it lacks conspicuous hydathodes in most fronds. Occasionally, some segments have small hydathodes, while hydathodes are otherwise absent on the same frond. Other species with such irregular development of hydathodes are M. huancabambensis and M. michaelis. According to Parris (1997) , absence and presence of hydathodes may change in many grammitid taxa in the Paleotropics, but until now it has been considered a reliably constant feature for the Neotropical genera.
The prevailing lack of hydathodes separates M. jimenezii from the superficially similar M. firma, which always has well developed hydathodes and also differs in having conspicuous black midveins (vs. midveins not visible or obscure in M. jimenezii) and fewer, shorter hairs on the petioles (vs. densely long-hairy).
From Melpomene pilosissima, M. jimenezii differs in having longer segments, ciliform hairs clustered in the sori (vs. evenly distributed on the laminae), and in lacking setiform or ciliform hairs along the margins and the adaxial laminae (vs. regularly hairy along the margins and the adaxial laminae). The smaller M. michaelis is similar, but differs from M. jimenezii by having setiform and ciliform hairs on the laminae between the sori (vs. restricted to the sori), lacking red stomata (vs. stomata often red), and having rhizome scales about half the size of those of M. jimenezii (2.0-3.0 vs. 5.5-7.5 mm long). A Melpomene pilosissima pilis in soris confertis, hydathodis partim reductis, a M. jimenezii squamis minoribus (usque 2.0-3.0 vs. 5.5-7.5 mm longis), pilis crebris inter soros (vs. pilis inter soros sparse distributis vel carentibus) differt.
Plants predominantly epilithic, also epiphytic. Rhizomes very shortcreeping (Fig. 5E ), ascending to erect, 0.8-1.4 mm diam., rarely branched. Fronds to 18 cm long, rather laxly pendent, inserted onto the rhizomes at acute angles, closely arranged (internodes 0.2-1.0 mm), caespitose (Fig. 5E ). Scales to 2.0-3.0 3 0.4-0.6 mm, (8-)10-12(-16) cells wide across base, clathrate (Fig. 5F ), dark brown to brown, weakly iridescent, narrowly lanceate, narrowly cordate basally, attenuate at tips; apical cells 1-8, linearly arranged (Fig. 5H) ; sometimes cells of scales unexpanded, then scales blackish and not iridescent (Fig. 5G) . Petioles 26-55 mm long, 0.4-0.6 mm diam., terete, with many dark brown, setiform and ciliform hairs 1-3 mm long; simple and branched clavate hairs of crosiers and young fronds sometimes persistent on older fronds. Laminae to 115-125 3 11-20 mm (2/3 of frond length), firm-chartaceous, adaxially usually shiny, narrowly elliptic to linear-elliptic (widest at and/or below the middle), round to broadly cuneate at bases, short-attenuate to acute at tips (Fig. 5E ). Rachises dark brown to black, planar and slightly sunken between segments adaxially, hemispherically protruding abaxially, densely hairy as on petioles abaxially and in the proximal half adaxially. Segments 4.5-7.2 3 1.4-2.2 mm (2.5-3.0 times longer than broad), weakly ascending (80-75u), inequilateral at bases, fully adnate, long-deltate to oblong, the tips obtuse (Figs. 5J, K) ; midveins not visible, or obscurely so abaxially in dried specimens; proximal 1-3 segment pairs markedly smaller than the following segments, but not auriculiform; few to many setiform and ciliform hairs 1-2 mm long on the abaxial laminar surface, clustered in and around sori, always some along the margins, rarely some adaxially; stomata not visible as dark spots; hydathodes small, inconspicuous and regularly lacking in some parts of the fronds (Fig. 5J) . Sori 1-6 pairs per segment, with 1-3 long setiform and ciliform hairs 1.5-2.0 mm long (Fig. 5K) .
The name honors both Michael Kessler, my mentor at Gö ttingen University, and Michael Sundue, a colleague from New York Botanic Garden, who first recognized this species as being distinct.
Melpomene michaelis grows in wet montane forests at 2250-3450 m in Peru and Bolivia (Fig. 17A) .
A noteworthy character of Melpomene michaelis is the inconspicuous, sometimes partially absent hydathodes. In gross morphology, M. pilosissima is virtually identical to M. michaelis, but has always well-developed hydathodes and evenly distributed setiform/ciliform hairs on the abaxial laminar surface; there may be few hairs present in the sori, but they are not clustered here like it is the case in M. michaelis. Melpomene pilosissima occurs in Mesoamerica and the northern Andes and shows no geographical overlap with M. michaelis, which is confined to the centrals Andes. Ecologically, Melpomene michaelis prefers the epilithic habitat whereas M. pilosissima is mainly found as an epiphyte.
The distribution of Melpomene michaelis overlaps with that of M. jimenezii, which-like M. michaelis-has setiform/ciliform hairs clustered in the sori. Apart from the larger size, M. jimenezii differs in having longer, more linear segments than M. michaelis and in lacking hydathodes, or having occasionally small hydathodes in some segments (vs. hydathodes inconspicuous but predominantly present in M. michaelis). It also lacks hairs between the sori on the abaxially laminar surface (vs. sparsely to densely hairy between the sori in M. michaelis), on the segments margins, and adaxial laminar surface (vs. sometimes with scattered hairs on margins and adaxial laminar surface).
A peculiar trend is observed in the rhizome scales of M. michaelis: already having scales with smaller cells than in most Melpomene species on average, the cells in the southern populations are often not expanded, with thick cell walls occluding the usually translucent lumina. A Melpomene firma petiolis teretibus vel parce marginatis, glabris vel glabrescentibus (vs. valde marginatis adaxialiter pilosis), segmentis numquam deflexis (vs. basalibus deflexis), squamis latioribusque (0.8-1.6 vs. 0.4-0.6 mm) differt.
Plants predominantly epiphytic, rarely epilithic or terrestrial, growing in moss layers. Rhizomes moderately long to short, ascending to erect (Figs. 6A,  B) , (0.8-)1.2-1.8(-2.2) mm diam. Fronds to 22-28 cm long, erect (Figs. 6A, B) , straight or weakly arching, inserted onto the rhizomes at acute angles, closely arranged (internodes 1-3(-5) mm), usually caespitose (Fig. 6B) . Scales 6.0-9.0 3 0.8-1.6 mm, (18-)20-26 cells wide, clathrate, dark brown to brown, iridescent, bases cordate, tips long-acute to attenuate, margins with small hyaline retrorse papillae 1-3 cells long (Fig. 6C ), apical cells 3-8, in a linear arrangement or nodding cluster (similar to Figs. 5C, H). Petioles (25-)30-95 (-140) mm long, 0.8-1.0 mm thick, terete (Fig. 6C) to weakly marginate throughout, without acicular or setiform/ciliform hairs, simple and branched clavate hairs of crosiers and young fronds sometimes persistent in older fronds. Laminae broadly elliptic (broadest in the middle), acute to attenuate at tip; bases rounded to cuneate (Figs. 6A, B) . Rachises dark brown to black, planar to weakly protruding adaxially, hemispherically protruding abaxially, with few to many short, brown, acicular hairs to 0.2-0.8 mm long on both sides, usually adaxially hairier than abaxially (Figs. 6D, E) . Segments (8-)16-20(-42) 3 (1.5-) 1.8-2.2(-4.4) mm (5-8 times longer than wide) (Fig. 6D) , patent or weakly ascending (90-75u) (Figs. 6A, B) , fully adnate, inequilateral at bases, weakly surcurrent towards the blade apices (Figs. 6D, E) , linear to long-deltate, tips obtuse; margins entire (Fig. 6E) or dentate proximally in large segments; midveins visible on both sides of the segments (Figs. 6E, F) ; proximal segments pairs smaller than the central segments, but not auriculiform, not remote, or if remote then connected by a thin strand of laminar tissue; stomata sometimes visible as dark brown to reddish dots; margins sometimes with ephemeral clavate hairs or cells; hydathodes conspicuous (Figs. 6E, F) . Sori 5-12(-15) pairs per segment, with several stiff, castaneous acicular hairs 0.4-0.8 mm long mostly around them (Fig. 6E) .
The name refers to the western centered distribution of the species in South America compared to the similar Melpomene firma, which extends E to the Guyana Highlands and central Bolivia.
Melpomene occidentalis grows in montane forests at 2100-3400 m in Venezuela, Colombia and Ecuador (Fig. 7E) .
Molecular studies show that this species is sister to Melpomene firma (Lehnert et al., in press ). The main differences of M. occidentalis to M. firma are the predominantly terete, completely glabrous petioles (except for clavate hairs vs. petioles always marginate, persistently hairy adaxially, or rarely glabrescent, with dark, acicular hairs in M. firma) and the patent to ascending segments (vs. patent to deflexed). Colombian plants may have sinuses wider than the segment width (Hagemann 1306, COL), but contrary to the remote segments of M. firma they are still connected by thin strands of laminar tissue. A Melpomene moniliformi squamis maioribus (squamis usque 2.0-2.5 mm longis cum 14-18(-20) cellulas supra basin vs. usque 3.5-4.0(-8.0) mm longis cum (20-)22-28(-32) cellulas), a M. flabelliformi absentia pilorum inter soros (vs. pilis inter soros dispersis) segmentisque brevioribus (rotundis, usque 4.5 mm longis vs. oblongis, usque 11.5 mm longis) differt.
Plants large, epiphytic in moss cushions. Rhizomes horizontal, longcreeping (Fig. 8E) , (0.6-)0.8-1.2 mm diam. Fronds to 27-32 cm long, diffusely arranged (internodes 5-10 mm), not caespitose, mostly arching (Fig. 8E) . Scales lanceate to ovate-lanceate, dark brown to brown, iridescent, 3.5-4.0 (-8.0) 3 1.0-1.6 mm. (14-)22-28(-32) cells wide across base (Fig. 8C) , broadly cordate to pseudopeltate at bases, acute to attenuate at tips; apical cells 3-8, bifurcately to palmately arranged, ultimate cells often elongate. Petioles 20-60 mm long, 0.5-0.8 mm diam., weakly marginate to rarely alate, sparsely hairy with hairs to 1.2 mm long. Laminae narrow, linear, glabrous except for the sori. Segments to 4.5 3 4.0 mm (only as long as broad), lunate to broadly deltate, patent to weakly ascending (90-80u), tips obtuse to round, midveins not visible or obscurely so in dried specimens (Fig. 8F) ; proximal segment pairs often gradually reduced to auricles. Sori single or 2(-3) pairs per segment, with 5-10 brown to castaneous, setiform or ciliform hairs 0.8-1.2 mm long (Fig. 8F) .
The species is named for its puzzling morphology, which is intermediate between Melpomene flabelliformis and M. moniliformis.
Melpomene paradoxa is known from elfin forests and wet montane forests at 2800-3700 m in Peru and Bolivia (Fig. 12A) .
This species matches M. flabelliformis in the rhizome and scale size, but is closer to M. moniliformis regarding the scale color, laminar shape, and hair distribution. The scales of M. paradoxa are not as strongly iridescent as in M. flabelliformis, and despite having often the same amount of hairs in the sori as that species, M. paradoxa lacks the hairs between the sori that are typical of M. flabelliformis.
Melpomene flagellata differs from M. paradoxa in having longer setiform/ ciliform hairs (1.2-1.8 mm) in a denser pubescence on the petioles; it also has most of the segment tips truncate (vs. always obtuse or rounded in M. paradoxa).
Melpomene caput-gorgonis has shorter petioles than M. paradoxa, often relatively wider, elliptic laminae (vs. laminae linear in M. paradoxa), and conspicuously multiple capitate hairs at the scale tips (vs. cells as a single branched clavate hair). A Melpomene pilosissima rhizomatibus longioribus horizontaliter reptantibus pilisque in soris confertis (vs. rhizomatibus brevibus erectis, pilis aequaliter distributis in pagina abaxiali), a M. youngii et M. albicante absentia strati albi in pagina abaxiali (vs. pagina abaxiali alba vel albicante) differt.
Plants predominantly epiphytic, rarely epilithic, growing in moss layers. Rhizomes horizontal, moderately to long-creeping, 0.8-1.2(-1.5) mm diam. (Fig. 9A) . Fronds 14-33 cm long, stiffly pendent, inserted onto the rhizome at right angles, diffusely arranged (internodes 3-10 mm), not caespitose (Fig. 9A) . Scales (2.0-)3.0-4.5(-6.0) 3 (0.3-)0.4-1.0 mm, (8-)10-14(-22) cells wide across base, clathrate (Fig. 9B) , dark brown to brown, iridescent, narrowly lanceate, bases cordate, tips long-acute to attenuate; apical cells 1-3, linearly arranged (Fig. 9B ) or 2-5 cells palmately arranged. Petioles 20-150 mm long, 0.6(-0.8) mm thick, terete or weakly marginate from the lowest segments, with few to many dark brown setiform/ciliform hairs 0.9-2.0 mm long (Fig. 9C) ; simple and branched clavate hairs of crosiers and young fronds sometimes persistent on older fronds. Laminae to 155-180(-220) 3 26(-40) mm (2/3 to 3/4 of frond length, rarely less in single fronds of a plant), broadly linear to narrowly elliptic (broadest in the middle), bases cuneate to shorttapering, apices long-acute (Fig. 9A) . Rachises dark brown to black, planar and slightly sunken between the segments adaxially (Fig. 9E) , hemispherically protruding abaxially (Figs. 25D, F) , sparsely hairy on both sides (Fig. 9E) , usually more hairs abaxially, setiform/ciliform hairs to 1.2 mm long, brown. Segments 8.0-15.0(-22.0) 3 1.2-2.5(-3.5) mm (6-8 times long than broad), ascending (70-60u), equilateral at base or weakly decurrent towards the bases, fully adnate, linear-oblong, the tips acute to obtuse (Fig. 9A) ; midveins visible abaxially (e.g. Jimé nez I. 1773; Fig. 9D ), at least discontinuously so (Fig. 9F) ; proximal 2-6 segment pairs markedly smaller than the subsequent segments (Fig. 9A) , lowest ones usually auriculiform; setiform/ciliform hairs few (Fig. 9F) to many on the midveins, absent on margins and adaxial laminar surfaces; hydathodes present (Fig. 9E) . Sori 2-10 pairs per segment, with 6-10 setiform or ciliform hairs 0.8-1.0 mm long (Fig. 9F) .
The name alludes to the fact that the species has often been mistaken for M. pilosissima (Latin, personata 5 masked, disguised), and also alludes to the name of the genus: Greek actors wore masks (Latin, persona) to symbolize the different characters of the plays, including the tragedies that the muse Melpomene is representing.
Melpomene personata grows in shrubby páramos, elfin forests, and wet montane forests at (1850-)2700-4500 m in Mexico, Guatemala, Costa Rica, Panama, Dominican Republic, Venezuela, Colombia, Ecuador, Peru, and Bolivia (Fig. 12B) and is a common species in the Andes. Many Central American plants differ from the Andean ones slightly in having more but smaller, isodiametric cells in the scales, more apical cells, and mostly weakly visible midveins. Apart from that, the characters are identical. Many specimens of M. personata have been erroneously determined as M. pilosissima, which has added greatly to the confusion within that species complex. Molecular data, however, indicate that M. personata is not closely related to M. pilosissima and allies, but in fact belongs to the M. moniliformis clade (Lehnert et al., in press ). Morphologically, M. personata is characterized by horizontally creeping rhizomes (vs. usually erect in M. pilosissima); rhizome length can vary greatly, but usually is longer than in M. pilosissima and allies, with the fronds also placed further apart (3-10 mm vs. 0.5-2.0 mm in M. pilosissima). From M. pilosissima and M. huancabambensis, M. personata differs in having the hairs abaxially clustered in the sori and along the midveins (vs. hairs evenly distributed); from M. xiphopteroides, it differs in the terete petioles (vs. petioles marginate to alate); from M. huancabambensis, M. jimemezii, and M. michaelis in having shorter hairs (to 2 mm in M. personata vs. to 3 mm) and conspicuous hydathodes (vs. hydathodes reduced or lacking); from M. vernicosa and M. jimenezii in the thinner (0.4-0.8 mm vs. 0.8-1.5 mm), glabrous or glabrescent petioles (vs. petioles persistently hairy).
Other species for which Melpomene personata may be mistaken include M. sodiroi, M. albicans, and M. youngii. All differ from M. personata in having hidden midveins on the abaxial laminae (vs. midveins at least obscurely visible in M. personata). Melpomene sodiroi also has larger scales and usually gibbose segments; Melpomene albicans and M. youngii have a white wax-like deposit on the abaxial laminae, which is not present in M. personata; furthermore, M. youngii is completely glabrous and generally lacks hairs in the sori (sometimes 1-2 hairs in sori vs. hairy petioles, hairs clustered in sori in M. personata).
The Peruvian collection Philippi s.n. (B) belongs to Melpomene personata and was annotated as paralectotype of Polypodium firmum Klotzsch (5 Melpomene firma). These two species can be easily distinguished, as M. firma (including the lectotype Schomburgk 1170, B) has an erect rhizome, patent segments, truncate laminar bases and small cells along the scale margins, while M. personata (including Philippi s.n., B) has horizontally creeping rhizomes, ascending segments, rounded to cuneate laminar bases, and lacks marginal cells on the scales. A Melpomene peruviana squamis ovato-lanceolatis (vs. angusto-lanceolatis) frondibusque erectis distantibus (vs. frondibus pendentibus approximatis), a M. moniliformi et M. flabelliformi pilis aequaliter distributis in paginis abaxialibus (vs. pilis absentibus vel in soris restrictis) segmentisque basalibus interdum remotis (vs. segmentis semper confertis) differt.
Plants terrestrial or epilithic, growing in moss layers, rock crevices, or open soil. Rhizomes moderately to long-creeping, 0.6-1.0 mm diam. (Figs. 10A, B) , regularly branching at wide to right angles (Fig. 10B ). Fronds to 13 cm long, erect, inserted onto the rhizomes at right angles, diffusely arranged (internodes (5-)11-14 mm), not caespitose (Fig. 10A, B) . Scales 2.8-4.0 3 0.6 mm, (10-) 14-18(-26) cells wide across their bases, clathrate (Fig. 10 C) , dark brown to brown, weakly to rarely strongly iridescent, broadly cordate to pseudopeltate, acute to attenuate at tips; apical cells 3-8, palmately arranged; scales soon shed from rhizomes, especially between the fronds. Petioles (6-)12-55 mm long, 0.4-0.8(-1.0) mm thick, alate from the laminar bases, marginate towards the rhizomes, glabrescent or hairy, with dark brown, ciliform/setiform hairs 0.75-1.5(-2.0) mm long (Fig. 10D) ; simple and branched clavate hairs rarely present; petiolar bases with persistent scales. Laminae 40-80(-90) mm long, to 7-12 mm wide, firm-chartaceous to subcoriaceous, linear to narrowly lanceate (widest below the middle), round to weakly cuneate at bases, acute at tips (Figs. 10A, B) . Rachises dark brown to black, planar and slightly sunken between the segments adaxially (Fig. 10E) , weakly protruding to planar abaxially, with scattered brown acicular or setiform/ciliform hairs to 1.2 mm long abaxially (Fig. 10F) . Segments to 4.2 3 (2.0-)2.4-3.0 mm (ca. 1.5-2.5 times longer than broad), patent, inequilateral and decurrent towards the bases, fully adnate, deltate to oblong, the tips round to obtuse (Figs. 10E, F) , slightly gibbose, abaxially pale green to whitish, but without wax-like deposit; midveins not visible, or obscurely so in dried specimens; basal pairs often remote, not notably smaller than the following segments, or only one pair weakly so (Fig. 10B) ; abaxially glabrous to densely hairy with evenly distributed, brown ciliform hairs 0.8-1.5 mm long (Fig. 10F) ; segment margins hyaline, one cell wide (2 cells wide in sinuses and at junctions with petioles), without clavate hairs (Fig. 10E, F) ; hydathodes present. Sori 1-3(-4) pairs per segment, surrounded by 5-8 dark brown setiform/ciliform hairs to 1.0 mm long (Fig. 10F) .
The name honours Petr Sklenar from Charles University, Prague, who collected most of the known specimens during his studies of Ecuadorian páramos.
Melpomene sklenarii grows in páramos, punas (jalca), and elfin forests at 2900-4700 m in Colombia and Ecuador (Fig. 12C) .
This species is easily confused with M. peruviana but can be distinguished by the evenly distributed hairs on the abaxial laminar surfaces (vs. clustered in sori in M. peruviana), more widely spaced fronds (internodes (5-)11-14 vs. 0.8-3.0 mm), and paler, more broadly lanceate rhizome scales (vs. dark brown to blackish and narrowly lanceate) which are often shed between the fronds (vs. usually persistent). Melpomene sklenarii grows in loose formations with the distant fronds held erect whereas M. peruviana tends to form dense mats and holds the fronds stiffly tip-downwards (or appressed to horizontal substrates).
The rather small range of Melpomene sklenarii matches that of M. vulcanica and both species apparently often grow closely together. Large specimens of M. vulcanica are easily separated (segments long-deltate with acute tips, midveins visible on both sides in M. vulcanica vs. segments oblong to deltate with round to obtuse tips, midveins not visible adaxially in M. sklenarii), but smaller plants may have these distinguishing characters more weakly developed and may be confused with M. sklenarii. Even if equal in size, Melpomene vulcanica has rhizome scales that are still larger (6.2 3 1.0 mm, 20-30 cells wide across bases vs. to 3.5 3 0.6 mm, 14-18(-26) cells wide across bases) and longer persisting than those of M. sklenarii. Both species have hyaline segment margins, but those of M. vulcanica are two cell rows wide and beset with cells or clavate hairs whereas those of M. sklenarii are just one cell row wide in most parts and lack separate cells.
Small plants of M. flabelliformis can be distinguished from M. sklenarii by their setiform/ciliform hairs clustered in the sori and the proximally more strongly cuneate laminae with approximate segments (vs. hairs not clustered in sori and laminae proximally rounded to cuneate with often distant segments in M. sklenarii). The two species have not been found growing together so far, and especially the small forms of M. flabelliformis occur mainly outside the range of M. sklenarii (i.e., Mexico and Africa).
A Melpomene pseudonutante (Christ & Rosenst.) A. R. Sm. & R. C. Moran frondibus lanceolatis basin versus truncatis vel breve cuneatis (vs. frondibus longe obovatis basin versus decurrentibus) rhizomatibusque tenuioribus (0.8-1.5 mm vs. 1.8-2.5 mm), a M. personata pilis laminarum abaxialium aequaliter dispersis (vs. pilis in soris confertis) frondibusque erectis (vs. pendentibus) differt.
Plants epiphytic or terrestrial, in mosslayers on trunks of trees or the caudices of Blechnum, in ditches, sometimes directly rooting in soil. Rhizomes horizontal, moderately to long-creeping, regularly branching at wide to right angles, (0.8-)1.2-1.5 mm diam. (Fig. 11A, B) . Fronds 10-25 cm long, erect, inserted onto the rhizomes at right angles, or at narrow angles and strongly ascending, diffusely placed (internodes (2-)10-20 mm) (Fig. 11A) . Scales 3.5-6.2 3 0.6-1.0 mm, (18-)20-30(-46) cells wide, clathrate, cell walls thick and dark brown to thin and brown, weakly iridescent, broadly lanceolate to ovatelanceolate, cordate to pseudopeltate at bases, acute to attenuate at the flat to flaring tips (Fig. 11C) ; apical cells 3-8 (rarely more), palmately or linearly arranged, relatively small and ephemeral. Petioles (20-)35-65(-80) mm long, 0.6-1.0 mm thick, marginate from the laminar bases to semiterete, glabrescent to hairy, with brown, acicular or ciliform hairs 1.0-1.5 mm long (Fig. 11D) ; simple and branched clavate hairs to 0.2 mm long rarely present; petiolar bases with scales. Laminae (45-)90-220 3 (10-)16-30(-34) mm, lanceate (broadest below the middle, normally after the second segment pair), rather abruptly ending at bases, truncate or widely cuneate, acute to attenuate at tips (Fig. 11A) . Rachises dark brown to black, planar and slightly sunken adaxially (Fig. 11E) , hemispherically protruding abaxially (Fig. 11F) , with scattered, brown, setiform/ciliform hairs 1.0-1.2 mm long. Segments (9.0-)10.0-14.5 (-17.0) 3 (2.8-)3.2-3.8 mm (ca. 3-4 times longer than broad), patent to ascending (80-60u), inequilateral, decurrent towards the bases, fully adnate, long-deltate to linear-oblong, the tips acute (Figs. 35E, F) , in smaller fronds also obtuse; segments abaxially with scattered hairs like those on the rachises; midveins black, visible at least abaxially, in large fronds usually well visible from both sides with some scattered hairs like those on the rachis (Fig. 11F) ; segment margins hyaline, (1-)2 cells wide, with few clavate hairs; proximal 1-3 pairs markedly smaller than the subsequent segments, but not auriculiform. Sori 2-4 pairs per segment, surrounded by (0-)2-8 brown setiform/ciliform hairs to 1.2 mm long (Fig. 11F) .
The name refers to the fact that this species has been found mainly on the slopes of volcanoes.
Melpomene vulcanica grows in páramos and elfin forests at (2600-)3200-4500 m in Colombia and Ecuador (Fig. 12D) .
The size of the laminae and the thickness of the cell walls in the scales vary considerably in this species, and every extreme of one character can be found within the whole range of the other without apparent correlation to the life form. However, plants with large fronds seem to grow in sheltered spots, i.e., they are present in nearly all epiphytes, but also in terrestrial plants from rock gullies. Smaller scales with thick cell walls are found in terrestrial plants growing directly on soil; large scales with wide, iridescent lumina are produced if the rhizomes grow in thick moss layers, i.e., in all epiphytes and some terrestrial plants from páramos. However, the scales are always larger than in M. sklenarii, which is similar to the small forms of M. vulcanica.
Rhizomes of Melpomene vulcanica are usually long-creeping and do not bear any developed fronds over a length of the apices. This clearly separates this species from M. pseudonutans, which has a rather compact growth (although the posterior parts of the rhizome persist and contribute greatly to the total length). Melpomene pseudonutans also has thicker rhizomes (usually more than 2.0 mm diam. vs. usually less than 1.5 mm in M. vulcanica), thicker, less hairy petioles (1.0-1.2(-1.8) mm vs. 0.6-1.0 mm), and longobovate blades (vs. lanceolate). Other species with long-creeping rhizomes similar to those of M. vulcanica have hairs clustered in the sori, like M. personata, and/or the midveins not or only partially visible on the abaxial laminae, like M. flabelliformis and M. moniliformis.
Øllgaard et al. 1194 (AAU) and Sklenar & Sklenarova 3019 (UC), both from Ecuador, are good examples of plants with strongly branching rhizomes. Bishop 1986 (UC), from Colombia, has exceptionally thick but nevertheless long-creeping rhizomes.
